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Wesiinghouss tlestils Corpereion
Air Arm Division Friendship International Airport

Box 746, Baltimore 3, Md.
Telephone: 761-1000

Noveuber 13, 1962

Speelel Projects Office (A325) IS WR-3
Plans end Programg Office '
Divzelorate of Productiou
Wright-Pabberson AFB, Ohio

SUBJECT: Contract AF 33(600)-40280, Reduction
is Scope, Motion Compsnsation.
Westinghouse Ref. AAW.45196-20
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Peference (8): Westingwuse Lobboy dated 27 fugust 1562, subjech:
Contraeh AF 33(600)-40280, Progrem Extension.

Znelosurs (1): Three (3) coples Westinghouss Speeification R-1916, Rev.
A dated Novewber T, 1962 estitled "Anterma Angle end Motion
Compensetion; Follower Version®,

fnclosurs (2): Three (3) copies Westinghouse Cost and Price frmlysls,
Forn FU-T77-1 dated November 12, 19€2.

Gentlayens

Tue proposal subsdited by Reference (a) and which subseguently
wvas incorporeted in the Countract by Amendsent No. 13, iucciuded design and
Pabricetion effort neceasary o aschieve motion compeasation by roll sisbi.-
lizing the linesy crose track asccelerometers and dy stabllizing the
antennas for two systems with & totel estimeted cost of $ 142,583, (Refer
to Item I, Scotion B of Reference (a)). Fezent technieal discussions
have indiceted the desirabllity of your dirsetly procurring the sigoal
gourcas, servos end actustors reguilred for suech motion compersation in
secordancs with s performancze specificatios to be furnished by Vestinghouse.
Under this approach Westingnouse proposes to provids:

(o) System design Integratios including the preparatlion
of motion compensation performsnce spesifications.

(b) Liaison a.d design follow to sssmure oversll syasbem
conpatibliity.

(e) & mechuriond preliwinary desizu study for antenne angle
eontrol aad desige of servo ingtalletblon on the radar frame.

25 YEAR RE-REVIEW|
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Attn: ASZ-5 -2e Hovember 13, 1962

The effort quoted for bresdboard antenns stabilizetion and its
evaluation quoted under Item 5, Section B, Flight Test, of Reference (s)
i3 not affected by this proposal.

‘ The performance specification bas been developed based on
severel conferences with interested parties and is forwarded as Enclosure
(1) for your review and consideration.

Our guotation for performing the effort outlined shove is $36,000
total estimated cost, and & 2,520 fixed fee. Encloswre (1} is an anggy;is
of this quotation. Since this effort would replace thet guoted under Item 1,
Sectlon B of Reference (=) for $ 142,283 total estimated cost, the net
reduction in totel Contract Cost would be $106 2277

| Based on the fee negotimted for the SOARD Extension, the pro-
rated fee for the $142,283 total cost being deleted 1s & 8,878; therefore
the net reduction in fee would be this Pigure less $2,520 or & 5,358,

Technical coordination with interested ups is continuing pend.-
ing your decision ms to source for the motion cm;mmon hardme.ig We
have for the moment held work on its detsiled design end fabrication s&s
authorized by Amendment No. 13. If you adopt the proposal cutlined herein,
we will be glad to discuss the contractual errangements at your convenience.
However, because we are cwrrently holding up suthorized work which you mey
later procure elsewhere, an early decision on this proposal is desirable.

Yery truly yours,
WESTINGBOUSE ELECTRIC CORPORATION

Lﬁﬁ,m&on

Marketing Depariment

RWE:stf
Ene.
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@ AIR ARM DIVISION

Westinghouse ELECTRIC &PORATION

BALTIMORE MD. U S.A.

ATTEITA ANGLE AITD RpOTION COLPEISATION

(FOLLOWER VEASION)

A4 |11-7-52 3,4,5,5
REV. tc
LETTER DATE CHANGE ORDER NO. PAGES AFFECTED ay APPROVED Sg
REVISIONS
ORIGINAL -
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‘
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_r, DATE B ToP SPEC
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FORM AAE-SB8A

dently of uireraft motion in pitch and yaw,
also included,

1.0 CROSS TRACK VELOCITY COMPELSATION
See Figure 1
1.1 Roll Stabilized Flatlora

1.1,1 OQutline lialtation

line oi si ht,

1.0.5 lRxlaus roll rabe

1.1.5 ikxiwum roll ceeeleration

1.1.7 Positioning accurcy

1.1.3 Opersting tewerabure range

1.1.0 Maxiaus teqperdature range

1,.L.10 Unattended service llle
1.2 Intesrator and lLehwork

1.2.1 Meximws velocity

1.2.2 Veloclt: resolubion

1.2.3 Lineurity

1.2.h Ideulized relvorlk response

@ Westinghouse ELECTRIC CORPORATION

AIR ARM DIVISION BALTIMORE MD. U.S.A.

1.1L.2 Roll uxis =1irzent to alreruft

1.1.3 Acceleroaeter positioning relative to

1.1.h Accelerometer depression in roll

The purpoge of this specifiecation is to describe the functional units
necessary to achigve compens.tion for wireralt motion.
roll stavilized platera  unl related electronics bto achieve coupensated cross
truck acceleration of nu more than 2 mill g or 1/16 wavelength, whichever is the
more severe liuaitabion at o . rticulur frequency of disturbance, 3Section 2.0
Includes the elecironics for .ntenna positloning in the yaw ixis to :uintain the
besn center within 2 nilliridian; ol the intended pointing direction indepen-
The environzental limitations are

sJection 1.0 inciudes the

2G° *1°
10°/zec,

50°/ sect

L milliradian
+10C°F to 300°F
~5hop to +300°F

1000 hes,

SHEET

2
2

SPEC. Ty M e - REV
NO. ﬂ--.;.t_-‘_) A
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1.2.5 Operating toper.ture range
Maod nud beper.ture runge

1.3 Frequcney O0ff-Set Cenecr.tor

1.,3.1 Fregquene, r.n_e

1.3.2 Linecar voliile ren e

1.3.3 TFrequency resdlublon

1.3k Lineurity

1..3.5 Frequency sensitivity

1.3.5 Input impelsnce

1.3.7 Oper.ting teperatare runge

1.3.3 inxinua te pewvture
1.b Accelernaeter

1.4.1  imximua cececleration

1.4.2 Resolution

1.h.3 Linecariiy .

1.4 4 Upper freauene; linit

1.%.5 Operating tewersture r.n_e

1.4.0 ikxima se wewabure mun e

Westinghouse ELECTRIC CORPORATION

AIR ARM DIVISION BALTIMORE MD. U.S.A,

(1 +3T, s)

(l +1r2 3)3

+80¢ to +120°F

to  120°7%

Le]

v

+200 ¢z Ho#000 cps
+2,5 volt to=2,5v °
.2 Ie/sec

1

330 cps/volt”

50 olms

+80° to +120°F

~5he to 4120°F

LG
1 nilli G

R
oyl

20 cps
100° to 3IV0°F

~5he to 300°F

SHEET &

SPEC.
NO.

REV
- -
R-1.10 A
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FORM AAE-53A

2.0 AICLE COIIENSATION Flowre 1
- 2.1 Open loop untenn. pointing error oveiull +,5° {(307)
2.2  Antemnu open loop vesponse to aircer.it 1otion L cps
2.3  Sntenmms spsiea sensitivity ot the inpub to the antenna 1 degree /vult
iollow serw .
2.4 Swaming point shv1l be capable of acceyting & signol frou
the doprler tr.cler (ov;tput iupedince < 500 &) and swuaing it with
the open loop corands with unit:; _.in. '
2.5  Oper.bing terpersiure runge. 130° +120°F
2.7  eximua tenperiture iunge =5he p1koer
2.5 Position potentioietor
2.8.1 Operuting tewnrer-ture runge 100°F to Locer
24D The dop,lor Tvequone, taseace will celose the wuteno
podinting loop 2% Low Deeguoencies wiltly oo g’ o oxeosy
of o voli/ie wnd with vnlty Lain oi 31/10 eus,
AN
(W)  Westinghouse ELECTRIC CORPORATION o - o R
AIR ARM DIVISION BALTIMORE MD. U.S.A. 2 ot N I A
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FORM AAE-S8A

3.0 CEIERAL

3.1 The caviromient.l conditlions except terper.ture and detuilec in
R-1011, .

3.2 In the event of cenilict between this docwnent and any MIL Specili-
eatlon this docu.ent shall sovern,

@ Westinghouse ELECTRIC CORPORATION IS”EET PR PN A

AIR ARM DIVISION BALTIMORE MD. U.S.A.
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w,,;;gtop g:oN'rFUAC'I'OF;nec tc an - My Arm Dj_visim . PRIME E SuUB D

ADDRESS (STREET) PURCHASE REQUISITION NO.
2.O. Box m
vtmore T e [ BRSES | WE0 am
t , \ o (6 |
ARTICLE QUANTITY AT AMOUNT -
Notion Compensation System Investigation, Fo . cncnl o 38,526
TERMS AND DISCOUNT ) NET TOTAL OF CONTRACT
and Hech. Stidy .
ANALYSIS OF PRICE AS OF ‘3 - TYPE OF C-ONTRACT o INDICATE WHETHER DATA BELOW is:
W }"'-’ A‘g bé C‘m PER UNIT D OR TOTAL @
LINE ITEM AMOUNT
1. MANUFACTURING COST - DIRECT: X X X X X X X X X X
A. DIRECT MATERIAL : ' X X X_X X
B. FACTORY LABOR ( HOURS) X_ X X X X
C. FACTORY OVERHEAD X X X X X
D. TOOLS, DIES, JIGS, PATTERNS & FIXTURES X X X X X
.E. OTHER (SCHEDULE ATTACHED) X_X X X X
F. TOTAL DIRECT MANUFACTURING COST X_X_ X X
PRODUCT DEVELOPMENT ( % OF 1F) X_X
ENGINEERING COST - DIRECT: X X X X X X X X x
A. DIRECT MATERIAL X X X X X
B. ENGINEERING LABOR ( 2,055 Hours) __3_15,;)2;1 X X X X X
-y -
C. ENGINEERING OVERHEAD 19-9&9 X X X X x
D. OTHER .(SCHEDULE ATTACHED) m h’.ﬁ‘i_ X X X X X
E. TOTAL DIRECT ENGINEERING COST X X X X X $31.&&
GENERAL RESEARCH (3.5 % oF 1F + 2 + 3E) i ] hgg .

TOTAL MANUF‘ACTURING & ENGINEERING COST\‘(»IF + 2 + 3E + 4) 2B

4
5.

6. GENERAL AND ADMINISTRATIVE EXPENSE ( 8‘3 % _OF 5) 2 fms;
7.

8.

CONTINGENCIES (FURNISH DETAILS)
OTHER EXPENSES (FURNISH DETAILS)

11. TOTAL COST (SUM OF LINES § THRU 10) 36 m;
13. OPERATING PROFIT OR FIXED FEE 2 52‘;

16. TOTAL ESTIMATED COST INCLUDING FIXED FEE - COST TYPE CONTRACTS * 38 Eaé

17. SELLING PRICE - FIXED PRICE CONTRACTS

SEE DESCRIPTION OF COST AND PRICE ANALYSIS PROCEDURE

The subcontracted portion of this contract is estimated at % of selling price.
- T
CERTIFICATION

This is to certify that the above information contained in this report has been compiled from the records and books of this company (or is an
estimate based on such books and records) and to the best of our knowledge and belief the costs and expenses shown hereon are correcf'S"_I'_"a:;I‘:l.
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AE-MSI96-20 - 13 Novesber 1962

labor and Overhesd
mm. Overbopf Bate ___Dellsys

Sugport & Bvelomtion 1,500 $ 99 3.8 $ 2,30
Noch. Design &
Pevalagment 9 5. 3.7 7,00k

MTE: Eugineering Ishor Adjustawnt of 0.95 to be agpliiefl %o sheve rates

1963
Rader & Overhead
mmmm..m.._-

Swpert & Bvalustion 600 $ M99 .0 $ 5,286
Nech. Design &
Duvelopment 260 5.10 3. 2,29

NOTR: Xogineering Lsbor Adjustment of £2.95 to be agplied to shove rates.

Sanitized Copy Approved for Release 2010/05/17 : CIA-RDP67B00657R000100090005-6
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COST AND ganitized Copy Approved for leqlelwls“elgglg/sq5a7 .3|$—RDP6EOO|657ROOO100090005 6 ! )l)-_-)

FE=-777.1 -

NAMINSF CONTRACTOR .
mtm Electric Oﬂ”ﬁ.&n ~ Alr fArm Division . PRIME E} suB D

ADDRESS (STREET) PURCHASE REQUISITION NO.
P.0. Box Thé :
CITY ZONE STATE ORDER OR FILE‘ NO. ’ CONTRAC%& ITEM NO.
Baltimore 3 Meryland | AANNS1G6-20 | AP33( }M ALl
ARTICLE QUANTITY AT AMOUNT
Motion Compensation System Investigation, lon:# s Each| s 38,526
TERMS AND DISCOUNT ’ ] - NET TOTAL OF CONTRACT .
and Mech. Stuldy o s
ANALYSIS OF PRICE AS OF TYPE OF CONTRAGT ST INDICATE WHETHER DATA BELOW 1S:
W m’ 19 @ m . ° . PER UNIT D OR TOTAL E]
LINE ITEM AMOUNT
1. MANUFACTURING COST - DIRECT: ' ' . X X X X X X X X X X
A. DIRECT MATERIAL ] ) X X X _X X
B. FACTORY LABOR ( HOURS) ) X X X X X
C. FACTORY. OVERHEAD S X X X X X
D. TOOLS, DIES, JIGS, PATTERNS & FIXTURES X X X X X
E. OTHER (SCHEDULE ATTACHED) X X X X X
F. TOTAL DIRECT MANUFAGTURING COST X X X X X
2. PRODUCT DEVELOPMENT ( % OF 1F) ' X X X X
ENGINEERING COST - DIRECT: X X X _X X X X X X
A. DIRECT MATERIAL X X X X X
B. ENGINEERING LABOR ( & HOURS) % X X X X X
C. ENGINEERING OVERHEAD), ' m X X X X X
D. OTHER (SCHEDULE ATTACHED) % . k”s&s X X X X X
E. TOTAL DIRECT ENGINEERING COST B X X _X X X *3; 84

- GENERAL RESEARCH ¢ # 5 % OF 1F + 2 + 3E)° - i - hsa
TOTAL MANUFACTURING & ENGINEERING COST (IF + 2 + 3E _+ 4) - 3.»(,
: . jﬁgi i

4,

5

6. GENERAL AND ADMINISTRATIVE EXPENSE ( 8 2 % _OF _5)
7.

8

CONTINGENCIES (FURNISH DETAILS) »
OTHER EXPENSES (FURNISH DETAILS)
9.
10. ) . . ' . - ‘
11. TOTAL COST (SUM OF_'- LINES 5 THRU 10) . 36 aa&
12. : . 4
13. OPERATING PROFIT OR FIXED FEE . ) )
” - 23520
15.

16. TOTAL ESTIMATED COST INCLUDING FIXED FEE - COST TYPE CONTRACTS ' !s ’!s
' L

:17. SELLING PRICE - FIXED PRICE CONTRACTS

18.
19.
20. B _
SEE DESCRIPTION OF COST AND PRICE ANALYSIS PROCEDURE
The subcontracted portion of this contract is estimated at % of selling price.

CERTIFICATION

This is to certify that the above information contained in this report has been compiled from the records and books of this company. (or is an
estimate based on such books and records) and to the best of our knowledge and belief the costs and expenses shown hereon are correctly stated.

SIGNATURE AND TITLE STAT
- lhna;gm', W‘iﬁ‘ Depaxrtment

" SIGNATURE AND TITLE

fu-eu" » Aecourting W
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AAN-M5196-20 - 13 Novesber 1962

98
Labor ani Overheed
mmw Dollars

Sugport & Bvalustion 1,400 $ 99 $3.02 $12,3%
Nach. Desiga &

Development 795 ’.” 3.1 7,008 |

MYE: inginsering Labor Adjwetmset of 0.9F to Ve agplied %0 sdeve rates

1963
Lador & Overhesd
Nenhours Lebor Nete Ovewheed Rate Bollers

Supgort & Eveluation 600 $ Ay $3.82 $ 5,206
Mech. Design & ~
Development 260 5.10 - 3. 2,20

MTE: Englosering Labay Adjustment of 2,95 to be agplied to sbove rates.
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FORM AAE-~"54A
P

&

Westinghouse ELECTRIC gnpommon

AIR ARN DIVISION BALTIMORE MD. US.A.

AUTENA ANCLE AND MOTION CONPENSATION

(FOLLOWER VERSTON)

A [11-7-62 3,4,5,5
REV. »n
LETTER DATE CHANGE ORDER NO. PAGES AFFECTED -24 APPROVED sﬁ
REVISIONS
ORIGINAL s
PREPARED B8 CHECKED BY STATJ
STAT
APPROVED APPH N
APPROVED / APPROVED
7 I;
DATE
SHEET 1 OF & SHEETS g Tor e
=116
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AIR ARM DIVISION BALTIMORE MD. U.S.A.

FORM AAE-58A ‘ .

The purpose of this specifieation is to descrile the Tunctiorail units
necessary to achieve compens.ticn for Jireraft motion. Section 1.0 includes the
roll stabilized piatiora  ind related electronics to achieve cuupensuted cross
track acceleration of no more than 2 mill g or 1/16 wavelength, whichever s the
more severe limltation at o p.aticulur frequency of disturbance., Section 2.0
includes the electronics for antenna positioning in the vaw axis to maintain the
bean center within 2 millirudiuns of the intended pointing direction indepen-
dently of zireraft motion in pitch and yuw, The environaentsl Llimitations are
also included, '

1.0 CROSS TRACK VELOCITY COMPEISATION
See Figure 1

1.. Roll Stabilized Fl.tlforn

1.1.1 Outline liaitation Ficure 2
i.1.2 Roll wxis s3lignment to aireraft 1°
1.,1.3 Acceleroneter positioning relative to 1 £,

line of siiht,

1.1.b Aécelerome‘ter depression in roll 2u° 41°

1.0.5 Maxlmnun roll rate - 10°/sec.

1.1.0  eximun roll ccceleration ' SO"/secz

1.0..7 rositioning accuracy 1 milliradian
1.1.3 Operabing te perature range 110C°F to 300°F
1.1.9 Mexiaun temperature runge ~Ghep to 4300°F
1.1.10 Unattended service life 1000 hrs,

1.2 Intesrator and Letwor:

1.2.1 Maximua velocity 50 ft/sec
1.2,2 Velocity resolution A 0L % /sec
1.2.3 Linearity 1

1.2.4 Idealized network response

Westinghouse ELECTRIC CORPORATION

SHEET 3 e R-1L9L6

REV
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1.3

1.4

~
»
I

L0106 sec

1.2.5 Operating tepersture range

Maxiae teper.iure ranye

Frequency Off-Set Generstor

1.3.1 Frequenc, r.nge
1 3.2 Linear voltige runge
1.3.3 Frequency resolusion
1.3k Linearity
1.3.5 Frequency sensibivity
1.3.5 Imput imgel:ince

l . 3 . 7
1.3.3 lMaxinua te perature

Acceleroieter

1.4.1  Maximum ceecleration
1.4.2 Recolution

1.h.3 Linewrity .
1. Upper Trequeuc; limit

1.h.5 Cperatin, teperature r.n_e

1L.4.5 ihxiawa be weriiure rune

@ Westinghouse ELECTRIC CORPORATION
AIR ARM DIVISION

BALTIMORE MD. U.S.A.

Operuting tenperature r.nge

(l + 3t‘2 S)

(1 + ?2 5)3

+80° to +120°F

=55¢ to 120°F

+200 cpis to+0600 cps|
+2.5 volt to=2,5v
.2 ft/cec

1)

330 ¢ps/volt

50k ol

+30° to +120°F

-54°"ts 4+120°F

LG

1 milli G

5

20 eps

100° to 300°F

~5h° to 300°F
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2.0 AIICLE CO:IENSATIOL

Floure 1
.60 (307)
L eps

1 degree/volt

t30° 4120°F

~54° h0eF

100°F to hiney

REV

- 2.1 Open loop antenn.: pointing error overull
2.2 Antenni open loog response o awirer.Oh iotion !
2,3 Intenna srsiel sensitivity ot the inpub to the untenns
{ollow serv . .
2.4 Sunming point shill be capable of ucecrting a signal from
the doprler traclier {ovtput lupedince < 500 ~) and Swouain_ it with
the olen Loop coands with wnity in, :
2.6 Opowvting bemperiiure runge.,
2.7 Maximua tengperature Tange
2.8  rocition potentio weter
2.8.1 Opercting tenper.ture range
2.7 The doppler freguone, Liseoevr will cloze the wuntenn.
Foiating loop wi, i- trequencles with . seln in ereesu
off L volt/uc wud wilh i, cain wi 1/I0 opu,
N
Westinghouse eLecTric corporaTION SHEET - Jeeee ,
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3.0 GELERAL

3.1 ‘fhe environiental conditions except tenperitwre and detulled in
R-1011. .

3.2 In the event of cenilich between thls document anl any IIL Specillli-
cation this docusent shall jovern,
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